ABSTRACT. Objective. To identify risk factors for eating disorders.
T he prevalence of anorexia nervosa is approximately 0.5% and of bulimia nervosa approximately 2% among female adolescents and young women in Western countries. 1 These prevalences and the incidence of eating disorders (EDs) are high among girls and young women compared with other chronic diseases that affect women of these ages. An appropriate knowledge of the main modifiable determinants of ED is needed to develop effective preventive interventions. However, the available information about the determinants of eating disorders is mainly based on case-control [2] [3] [4] or crosssectional studies. In these designs, the possibility that some of the identified risk factors may be attributable to differential recall of past events or to reverse causality (ie, early consequences mistakenly identified as supposed exposures) cannot be ruled out. As randomized trials would not be feasible or ethical for these diseases, the most reliable information should come from prospective cohort studies.
A previous prospective study that included 1947 adolescents of both genders identified that dieting and psychiatric morbidity were strongly associated with the onset of EDs. 5 In addition to these factors, which in some cases could be early symptoms of disease, 6 some parental 7, 8 and cultural 9 influences are believed to be risk factors. Among these factors, some characteristics related to the influences of mass media have been more extensively studied with controversial results 10, 11 and the evidence is sparse. To our knowledge, only a previous prospective study has assessed the association between media exposure and the development of abnormal eating behaviors among adolescent girls. 12 However, only the selfreported use of laxatives or vomiting to control weight was used as the outcome in that study. Moreover, the case definitions in most of the previous studies addressing other risk factors for EDs were not based on clinically accepted diagnostic criteria but rather on responses to different versions of the Eating Attitudes Test (EAT). Studies that assessed clinically diagnosed cases of ED included a series of cases in a clinical setting but usually did not use population screening to ascertain additional cases. 13, 14 To our knowledge, no previous epidemiologic study has reported an association between exposure to mass media and EDs in a population sample using accepted diagnostic criteria applied by a psychiatrist experienced in diagnosing these disorders.
We assessed the association between several pa-rental, mass media, sociodemographic, and psychosocial influences and EDs, using cases of ED confirmed with Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria by experienced psychiatrists, in a large representative sample of the female population of 12-to 21-yearolds in Navarra, Spain.
METHODS

Initial Selection of Participants in the Cohort
The present study constitutes the first prospective assessment of a cohort started in 1997. The methods of our study have been previously described. 15, 16 Briefly, a weighted, random, multistage sampling scheme was used to select a representative sample of the female adolescent population (12-21 years of age) of Navarra (an autonomous region in the north of Spain with approximately 500 000 inhabitants). Participation in the study was obtained for 39 of the 43 schools thus selected. The randomly selected classrooms of the 39 schools that agreed to enter the study included 3472 potential participants. A total of 610 girls did not complete the screening questionnaire; the main reason for not participating was school absenteeism. The initial cohort therefore constituted 2862 girls aged 12 to 21 years. Informed consent was obtained from the girls (if they were in college) or from their parents if they were younger than college students.
Measures
At baseline, a double-phase procedure was used to identify prevalent cases of ED. First, a screening phase was performed using the 40-item version of the EAT. 17 This Spanish version has been previously validated. 18 Then each possible case (every participant who scored Ͼ30 on the EAT-40) was confirmed using a semistructured interview performed by a psychiatrist who was experienced in EDs and applied DSM-IV criteria to diagnose anorexia nervosa (AN), bulimia nervosa (BN) or "eating disorder not otherwise specified" (EDNOS specifically defined in DSM-IV as "eating disorder not otherwise specified" category is for disorders of eating that do not meet the criteria for any specific ED). Only psychiatrist-confirmed diagnoses according to DSM-IV criteria were considered as prevalent cases. As we have reported elsewhere, 15 we found 119 prevalent cases of ED (AN: 9 cases; BN: 22 cases; EDNOS: 88 cases) in the initial assessment of the cohort. Only 4 of them had been previously diagnosed (3 girls had received a diagnosis of AN, and 1 had received a diagnosis of BN). All prevalent cases were excluded from the follow-up analyses.
Parental, mass media exposures, and other sociodemographic and lifestyle characteristics were collected at baseline in self-administered questionnaires together with the EAT. A scale with 36 items 19 was used to appraise self-esteem in 4 different domains: social, emotional, familial, and academic. This scale has been previously validated in a large sample of Spanish adolescents and is more comprehensive than the tool used by the majority of previous studies; the shorter Rosenberg's scale contains only 10 or 15 items. In addition, the Rosenberg's scale has not yet been validated in the Spanish population.
To assess the potential role of solitary eating, we inquired with a simple question in the baseline questionnaire whether the girls had the habit of eating alone. The exact wording of the question was, "Do you usually eat alone?" with only 2 options in the response (yes/no).
Body weight was measured using an electronic scale calibrated to the nearest 100 g. Height was measured with an electronic device calibrated to the nearest centimeter. Body mass index (BMI) was calculated as weight in kilograms divided by height in squared meters.
Follow-up
Participating girls who were free from EDs at baseline were contacted and reevaluated again after 18 months of follow-up using similar procedures. After also excluding those who had failed to provide reliable EAT questionnaires in 1997 (n ϭ 11), we successfully followed up 2509 girls who completed the EAT-40 again (follow-up proportion: 92%). Among them, those who scored higher than 21 in this test (n ϭ 446) were invited to be examined by a psychiatrist. This was possible for 88% of them (n ϭ 394). Among them, we found 78 incident cases of ED. For the remaining 12% of girls who scored higher than 21 in the EAT-40 and we were unable to interview (n ϭ 52), a panel of experienced psychiatrists used the answers to the EAT-40 and to the Eating Disorders Inventory, 20 which was also applied to each participant, to ascertain the diagnosis of ED. Twelve new cases were found among them. In either interviews or expert panels, psychiatrists were blinded to mass media exposures and parental characteristics recorded in the baseline questionnaires.
Statistical Analysis
Odds ratios were used to estimate relative risks. We estimated their 95% confidence intervals using standard methods. The psychiatrist-confirmed diagnosis of ED according to DSM-IV criteria was used as the outcome. Multivariate logistic models were used to ascertain the independent association of each potential risk factor with incident ED, allowing to control for a wide set of confounders (age at baseline assessment, socioeconomic status, marital status of parents, self-esteem, and BMI). After univariate analyses, we followed the purposeful method for the selection of candidate variables. 21 We did not adjust for dieting or excessive exercise at baseline because they are believed to be early signs or potential manifestations of ED.
RESULTS
Ninety incident cases of psychiatrist-confirmed ED according to DSM-IV criteria were identified during the follow-up period. The mean EAT score was significantly higher among cases (mean: 39.4; standard error [SE]: 1.4) than among noncases (mean: 13.6; SE: 0.2). Cases presented a significantly higher BMI (mean: 22.2; SE: 0.3) than noncases (mean: 21.6; SE: 0.1). We did not find any association between the development of an ED and the number of siblings, birth order, previous psychiatric disorders in the family, or recent familial stressful events. More than 90% of girls who were scheduled for an interview could be evaluated directly by the psychiatrist, whereas the remaining smaller number of girls with high EAT scores had to be evaluated indirectly by examining their responses to the EAT questionnaire. A sensitivity analysis was performed to verify whether bias could have resulted from the diagnosis of some incident cases using such questionnaire items instead of an interview. The analyses performed showed no evidence of such bias, and subsequent analyses were consequently performed disregarding this difference in diagnostic procedure (data not shown).
The proportion of girls who developed some ED was higher among girls whose parents were separated, divorced, or widowed than among girls whose parents were married. The habit of solitary eating was present in 440 girls at baseline. Among them, we identified 35 incident cases of ED (8%). This proportion was 3 times higher than the incidence among those who did not usually eat meals alone, ie, they ate them with family members or other people.
Regarding the use of mass media, we found no differences in the incidence of EDs according to the overall number of hours the girls watched television during a typical week or when we separately analyzed the use of television during workdays or weekends. However, the linear trend approached statistical significance in the univariate analysis for a positive association with the number of hours of television watching during a typical weekend day (odds ratio [OR]: 1.05; 95% confidence interval [CI]: 0.99 -1.11 for each 1-hour increase; P ϭ .13). However, we found a statistically significant association showing that the incidence of ED increased in a stepwise mode with the time spent listening to radio programs (OR: 1.11; 95% CI: 1.03-1.20 for each 1-hour increase; P ϭ .008). In addition, more frequently reading teen girls magazines (at least once a week) was also associated with a higher risk of developing ED (OR: 1.55; 95% CI: 1.01-2.37; P ϭ .045).
We studied the association of several variables with the habit of eating alone, because they could be potential confounders of the association (Table 1) . We found that solitary eating was more frequent in the 14-to 16-year stratum, in adolescents from lower socioeconomic levels, and among daughters of separated/divorced/widowed parents. We also found an apparent inverse association with self-esteem 19 : the higher the self-esteem, the lower the frequency of solitary eating. We did not observe any difference in the proportion of girls who reported solitary eating at baseline between those who heavily used mass media (radio, television, or magazines) and those who did not (data not shown). Therefore, there was a need to introduce the variables shown in Table 1 in multivariate models to control for confounding.
In the multivariate logistic regression analysis, after adjusting for socioeconomic status (3 categories), BMI (kg/m 2 ), and self-esteem, 19 we found the results shown in Table 2 . In the column of multivariate analysis, all ORs are adjusted for the variables shown in the table in addition to BMI, self-esteem, and socioeconomic status. Solitary eating, marital status of parents different from being married, and a higher level of radio use were independent predictors for a higher risk of developing an ED. The highest magnitude of the association was found for the habit of solitary eating.
We decided to build a combined score to assess the joint effect of the 2 mass media for which we found associations with ED risk at least approaching statistical significance. We assigned 1 point to girls who 1 point, 2 points) . We introduced this new categorical variable in a multivariate logistic model (Table 3 ). In addition to BMI, self-esteem, socioeconomic status, and the variables shown in the Table 3 , we adjusted the estimates for previous existence of any ED in other members of the same family. We found a significantly higher risk (2.1-fold) for girls in the high category of using both mass media (radio and magazines). The linear trend for this variable (combined use of both mass media) was statistically significant (P ϭ .015).
DISCUSSION
In an 18-month follow-up of 2509 girls who were initially free of any ED after a screening phase, we subsequently found a high incidence of new cases of ED, although most of them were only partial syndromes (EDNOS, according to the DSM-IV criteria). Of these, Ͼ80% presented characteristics more closely resembling bulimia than anorexia. We found that the habit of eating alone; a situation of divorce, separation, or widowing in parents; and a higher use of some mass media (not television) were associated with a higher risk of developing clinically defined ED. To our knowledge, this is the first prospective study to identify such associations.
Because of the apparent rise in incidence of ED and their clinical importance, 22,23 the need to conduct prospective studies to assess their main risk factors has been highlighted very often. 24 -26 In the absence of effective treatment, 23 the emphasis should be placed on prevention. 1, 12 Risk factor identification for planning effective preventive interventions remains essential.
Other prospective studies have been conducted recently. 5, 12, [27] [28] [29] [30] However, some of them have used only answers to questionnaires as the outcome 12, 29 but not interviews to identify new cases of clinically defined disease. Among the few prospective studies that used clinical criteria, 5,28 -30 the present study represents the largest sample size. Moreover, our cohort was based on a representative sample of girls who were 12 to 21 years of age at baseline, selected using a random sampling procedure with a whole Spanish region as the sampling frame. This design increases the external validity of our results.
Solitary eating was identified as a major risk factor for ED. Owing to the scarcity of methodologically sound prospective studies, little is known with certainty about this or other risk factors. This factor, nevertheless, has not been studied extensively. It is true that solitariness is common in other conditions such as depression or substance abuse. However, we did not identify any such conditions in our sample, and this enables us to suggest that eating alone was independently associated with ED in our study. Although perhaps it is not a specific predictor of ED, this finding is nevertheless useful for the purpose of "early detection or prevention" because it indicates that this, albeit nonspecific, distress can indeed lead to or be an early sign of a severe condition such as an ED. Among eating patterns, previous studies have consistently identified dieting as a powerful risk factor. 5 Despite some criticisms about the actual possibility of reverse causation because dieting can be an early consequence of an underlying ED, 6,31 these findings have led to a wide consensus supporting the theory that diet is a first step leading in the long run to full-blown forms of ED, which are the extreme of a continuum spectrum of disease. 12, 32 One of the earliest manifestations in this continuum, preceding dieting, could be the habit of eating alone. This finding, if confirmed by additional studies, may have implications for prevention. Parents and educators should be cautioned to avoid letting girls eat alone frequently, because this habit could be the environment where the ED develops. We found that parental marital status was associated with the onset of ED. Therefore, our results provide support to previous evidences about the higher psychiatric risk imposed by family breakdowns and parental separation or divorce. 7 Some consistency of our results with previous cross-sectional data 26 reinforce the strength of a potential cause and effect relationship. A strong social support coming from a stable family has been very often advocated to foster the psychological health of the offspring. The skyrocketing increase in the number of children and adolescents who nowadays experience their parents' separation poses a challenge not only to their parents and relatives but also to the family doctors, psychologists, and those required to provide specialist support in these situations. 7 The evidence supported by our data linking ED to parental separation or divorce provides an additional argument for strengthening the sense of responsibility of parents and advisors before making decisions about a possible family breakdown. 7 Once separation or divorce has occurred, girls in that situation can be viewed as being exposed to a higher risk of developing ED.
Lower self-esteem has been included among the disadvantages to children after parental separation, 33 and a low level of self-evaluation has been also identified as a predictor of ED. [2] [3] [4] 16, 27 Therefore, selfesteem might represent an explanation of the higher risk of ED we have found among girls whose parents were separated. Nevertheless, when we adjusted for self-esteem (and other factors) in the multivariate model, the OR decreased only from 2.16 to 1.97, meaning that other factors different from lowering self-esteem may mediate between parental disruption and the incidence of ED. This association can be explained by 2 main alternative reasons. The first is related to the construct of "life events." Life events have been previously implicated as precipitating the onset of BN. The stressful events represented by the death of 1 of both parents (widowing) or by the change in the family structure (because a parent left the home or a new stepparent arrived) were in fact defined as events considered as exposures in a previous matched case-control study that found significant associations. 25 The second reason is that single-parent families may be more likely to lack the ability to educate girls regarding food habits and eating patterns, precisely because of the absence of 1 of the 2 parents during meals. This parental input is believed to exert a very important role in preventing eating disorders. 8, 9 Sociocultural factors are very likely to be responsible for the increasing rates of ED among adolescent girls. In fact, an environmental model to address the primary prevention of ED was proposed recently. 1 Among factors in the cultural environment, the influence of mass media usually transmitting unrealistically thin ideals have been most frequently implicated. 11, 12, 34 Nevertheless, there is little research directly assessing the association between the frequency or time spent reading, listening to, or watching mass media and the future incidence of ED. The exposure assessment in the only prospective study that we are aware of 12 was based on questions related to the self-perception of the influences of media (trying to look as actresses or models in movies, television, or magazines) and did not report any association with the time spent in these activities. As self-figure perception (and therefore comparisons with the body shapes of others) may be distorted as an early consequence of ED, we believe that it is more appropriate simply to assess as an exposure variable the time spent receiving the influence of mass media and not to ask questions regarding the self-perception of the media influences.
After adjusting for confounding, we did not find any significant association with the time spent watching television. In agreement with our results, a previous cross-sectional study found that the amount of television watched was not associated with body dissatisfaction or drive for thinness, but category of program did. 34 However, as recently reported, 35 television viewing is a cause of increased body fatness, and we have also found in our data an association (albeit weak) between BMI and hours of television watched both during a typical weekday and during weekends (correlation coefficients: r ϭ 0.06, P ϭ .02 and r ϭ 0.05, P ϭ .019, respectively). It is worth noting that any dieting (whether the person is normal weight or obese) without proper medical follow-up may lead to an ED.
We found an association with more frequently reading printed media (specifically teen girls' magazines) and/or more time spent listening to the radio. These associations underline the need to do an overall assessment of the influence of mass media in this kind of research. A heavier use of the printed media has been previously found to be associated with a higher propensity to weight concerns in a crosssectional study. 24 Likewise, music videos (but not amount of television watching) predicted drive for thinness in another cross-sectional study. 34 Therefore, there is ground for our data to support the influence of mass media on a higher risk of developing an ED. The likely explanation is that these media are transmitting to young girls an exaggerated pressure to be thin. An obvious consequence is the recommendation that the messages transmitted by images of actresses and models in printed media must be subjected to realistic standards of body size.
Moreover, an in-depth analysis of the overall culture transmitted by radio programs and magazines for young girls is required to avoid the ideal of "perfect body shape." These media should convey other messages about lifestyles and human values that are as least as important as body size.
Some limitations of our design and methods should be acknowledged. Our follow-up was not very long (18 months) . This shortcoming represents an important reason to temper the potential causal interpretation of our findings because some of the "new" cases of ED that occurred during the follow-up may in fact represent subclinical preexisting cases that were false negatives in the first assessment. Additional studies with a longer follow-up are desirable to confirm our findings.
In addition, the proportion of girls who were followed up successfully (92%) deserves consideration because of the losses to follow-up. However, a higher loss to follow-up is more likely to happen when a representative sample is selected to form a cohort instead of selecting a convenience sample. Furthermore, this attrition rate (8% of ED-free girls at baseline who were lost to follow-up) is not likely to cause a bias of large magnitude. Twelve of the 90 incident cases were not diagnosed by psychiatrist-conducted interviews, but their diagnoses were based on the answers to the EAT and other questionnaires. Nonetheless, when we excluded these cases from our statistical analyses, the point estimates of the ORs did not substantially change. We did not separately assess the risk factors for AN, BN, and EDNOS, because the study did not have enough statistical power to conduct separate analyses. Future, larger, prospective studies should differentiate the risk factors for each entity.
